Possible role of alpha-2 and alpha-1 adrenoceptors in the experimentally-induced depression of the central nervous system.
The alpha-2 adrenoceptor agonists clonidine and xylazine were employed in chicks and rats to induce a loss of the righting reflex, a sign for depression of the central nervous system. These effects of clonidine and xylazine were antagonized by yohimbine, idazoxan and CH-38083 (7,8-(methylenedioxi)-14-alpha-hydroxyalloberbane HCl), compounds having alpha-2 adrenoceptor antagonist properties. Prazosin, an antagonist for alpha-1 adrenoceptors, enforced the alpha-2 adrenoceptor agonist-induced depression in both species. 6-Hydroxydopamine treatment, which reduced the norepinephrine concentrations in the rat cerebral cortex by 76%, increased the duration of the loss of righting reflex induced by xylazine indicating that central postsynaptic alpha-2 adrenoceptors might also be involved in this behavioral alteration. The electrically-stimulated tritium release was also determined from the isolated rat cerebral cortex slices which had been preloaded with 3H-norepinephrine. Clonidine and xylazine inhibited the stimulation-induced tritium release and this inhibition was counteracted by yohimbine, idazoxan or CH-38083, but not by prazosin. We have concluded from the present data that stimulation of alpha-2 adrenoceptors with pre- and postsynaptic locations or inhibition of alpha-1 adrenoceptors in the central nervous system may shift the depression/vigilance balance to the direction of depression which might be accompanied by a decreased activity of cortical noradrenergic neural transmission.